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ABSTRACT 

The availability of cemtic information in storage - 
and the accessibility of that information for retrieval was studied 
with 40 retarded and 40 nonretarded adolescents. In Experiment I, Sg - 
were required to retrieve, information from semantic categories, as 
well as judge whether specific items were members of a given 

category. Results. showed that retarded Ss retrieved only about 60% of 
the total number of items retrieved by nonretarded Ss,.a difference 
which could not be wholly accounted for by the items available in 
storage. Experiment 2 was designed to remediate this retrieval 
deficit by introducing an organized retrieval plan-consisting of 
subcategory cues. The organization facilitated retrieval as long as : 
it was experimentally provided. Retrieval returned to its original 

level, however, when the cues were withdrawn. It was concluded that 
retarded individuals had ‘an accessibility deficit in‘’addition to. an - 
availability deficit; one aspect of this assessibility deficit — . 
involved the failure to spontaneously use mnemonic strategies that 

were consistent with the semantic organization. (Author/SBH) 
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Abstract 
‘The availability of semdntic information in storage and the accessibility — 


retrieval was studied in retarded and nonretarded 


adolescents. In Experiment 1, 40 normal and 40 ‘equal-CA retarded subjects 


were fequired to retrieve information from semantic categories, as well 


as judge whether specific items were members of a given category. ‘The 
results. showed large IQ group av creeanues on the retrieval task which 
could not be wholly accounted for by the items available in storage. 
Experiment 2 was designed as an attempt to incaiaee whee retrieval def- 


icit by introducing an organized retrieval plan consist ing’of subcategory 


cues. This organization facilitated retrieval as long as it was experi- 
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mentally provided. Retrieval returned to its. original level, however, 


‘when the cues were withdrawn. It was concluded that retarded persons had 


an accessibility deficit in addition,to an availability deficit; one 
aspect. of this accessibility deficit involved the failure to spontaneously 


use mnemonic strategies that were consistent with the semantic organization. 
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‘Availability and Accessibility of Informagion in the Semantic, Memory 
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of Retarded and Nénretarded Adolescents - / ee 


pe cannot alvays retrieve information that we have msds as har dis- 


tingtion between tenement ans or what is/stored, and secaspibflity, ox AS ie 


what is retrieved, was originally suggegted by Tulving sid hip assgciates = f 


& / d a 


(T Aving & Pearlstone, 1966; Tulving & Osler, 11968) . Tt has/ particular mf 


plications for assessing the nenory/-capabilities of retarded ‘subjects : , i a 


who may have es with retry bval tasks, . especially those that re- 
quire active eteatedee for successful performance (Brown, 1974). 


Ae 


Although ‘much of tbe documentation of a memory deficit in retarded aes ‘s 


persons comes from research: which shows that they are’ less able to use’ 
strategies involving associative or. ,concepttial rélatiorships, e.g. re 


clustering ‘in free recall (Gerjupy & SEAth, 1966), ae/ i not known whether he 


, ay ‘ : fe 


this deficit is manifested because retarded persons do not have category 


: / F 4 ; / 
information as available to them as their nonretarded peers, or whether 
: ; . fs a. / 
they have difficulty in retrieving information that is,,in fact, in storage. 


G. % , an | 
Recent work, however, using a semantic priming téchnique, has sh that auth 


retarded subjects name second pictures in related piiey wasatete ntly 
Faster than in unrelated pairs (Sperber, ‘Ragain, & McCauley, No BT), ow , 
finding which suggests that categorical vplaienthaes are available in the. ! 
memory structure of retarded persons. - ast fae | 

The following’ two experiments wereé concerned with exploring che relative 

: ie 

-accessibility and availability of’ category information in retarded persons 5 
in comparison with Wiosailinat dae nonretarded ores Experdment 1 was eg 


designed to directly compare the performance of these different IQ-MA 


groups on two tasks, one having a high accessibility component, the other 
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develo ment and monitoring of a/ /plan, a strategy which most peLaneen 


. pérson 


- which dan tas senate of all instances retrieved when both re- F: 
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asqessing the availability of category information. It was predicted :. 


“ 


that rétarded subjects would show q retrieval deficit in addition to 


any $torage or availability deficit they might manifest,’ since optimal 


performance in the retrieval of category information involves the 


~ ¥ 


do not spontaneously ce 
: Experinent i 

The ceeeesteay task was SamLT AES EO that used by Lazar and 
Buschke, pe eeee Subjects were required to retrieve pe taUeee from 


two aver categories, SPORTS and ANIMALS: The availability task in- 


ntic decisions of whether specific sea! were members 


of the seeneee tebe: Th¢ instances used devareeleeced from pilot data 


/ 


a 


tarded ‘and jonvetarapa subjects. were neared to name as many sports 
fy \ 


and animals l|as they/could. Instances were chosen to represent different 


\ 
\ 


levels of retrieva frequency, High, Moderate, and Low. These levels. 


corresponded toy fespectively, 75-43%, 39-22%, and 7-3% af nonretarded . 
subjects ret igving the itéms. In addition, specific items were selected 


“within these thtee levels on the basis of low frequency of retrieval 


for retarded ‘s bjects. Thus, the decision task was made as difficult 
as poesible for the retarded subjects so as to conservatively test the 
prediction that the sndeasibildey task differences could not be per 
result of Ack of availability. By choosing the’ lowest frequency items 
for the sainple of ‘retarded subjects we would be underestimating the 


availability of category item information for them, making it less 
/ 


ae 
likely phat we would commit a Type I error. 
/ ‘, 
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Method 


Subjects. Forty nonretarded (Mean CA= 14.7*years,.SD = .8) and 


Mao retarded (Mean CA = 15.3 years, SD = 1.0; Mean IQ = 60, SD = 6.9) 


; Noy ; 
students ¢nrolled in different classes in the same New York City public 


schools s¢rved as subjects in this study. 


- 
. 


Procqdure. Following a practice retrieval, each subject was required 
to rétrieye from.each of the two categories, SPORTS and ANIMALS, twice. 
The order of retrieval was either SPORTS(S), ANIMALS(A), SPORTS, ANIMALS 
(Sasa)_or ASAS, with, subjects randomly Sestchad to category order. 
“bubjects were allowed four minutes for each retrieval, but the recording 
of responses was divided into éqaninute subperiods. In summary, then, 
the subject retrieved evtea: Eton or of two categories. Whether the 


retrieval from a given category was the first or second retrieval’ from % 


“that category became a factor in the design and was labelled Retrieval 


~ 


Phase. Similarly, whether the category being retrieved from was the : 


first or second category for that subject became another factor of in- 
terest and was labelled pibewacs Phase. For example, if a subject re- 
trieved in AS A0S5 order, the Retrieval Phase would compare A,Sy | 
with A,S5 whereas Category Phase would ‘compare Aj Ag with $1S5- Following 
the last retrieval, the subject was given the ‘24 item semantic decision - 
test, with items administered to all subjects in the ‘same predetermined 
random order. | pi | . 
Results 

Retrieval data. The design of the retrieval portion of this study 


corresponds to a Groups (Normal, Retarded) x Retrieval Phase (1,2) x 


Category Phase. (1,2) x Minutes (1,2,3,4) ‘factorial: analysis of variance. ~ 
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Figure ay presents the reeeyed data. The most interesting significant 
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Pesulusy show that nonrgtarited rabbi retrieve sicicid items 
than dé retarded songheeg (eG 78) = eae Z. .0i)., particularly in 
Minute 1 (Groups x Minutes interaction: F(3. 234) = 31.45; pe Me 
Although several higher-order interactions were also stendeicaat they 
are not of concern to us, since they all aReENS Minutes ‘and are the 
HpoHDES of ‘ie bulk. of the retrieval being accomplished in Minute l. 
Sediaritbe tosiaioe task. -Table 1 presents the cell means of 


oe 


correct responses for each of the three types of items.. Since both 


a a ee 


IQ groups clearly had no difficulty in recognizing to what category © 

‘High Frequency items belonged, these data were not further treated. 

Since variances for Hodbrate Frequency items were not homogeneous for 

the two IQ groups (Normal = O75 Retarded = .56) the nonparametric 
Wilcoxen Matched Pai Signed Ranks was used to evaluate the difference 
between the samples (T = 213,'N = 40, ms 2.56, p< .025). The variances” 


for Low Frequency items were. homogeneous. A t test (t =.2.67, df=78, 


-p ¢ .01) led to the conclusion that the proportion of items recognized 


for normal subjects was significantly larger, than for retarded subjects 


on Low Frequency items. 
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ie Bet 


_anj overall deficit in availability. 
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accessibility of category information between retarded gnd nonretarded | 
; i 


available for retarded as they are for nonretarded subjects. owever, 
these items, by definition, constituted a much smaller precentage of 


retrieved items than did the High Frequency items, for which there was _ i 


no aie between 1Q groups in identifying the semantic categories. a 
Thus, the uperordinate-instance relationships were, in fact, available 


‘in the, memory system. The pogrer retrieval performances by the retarded 


group implicates the presence of an accessibility deficit over and above 


This implication was ‘further supported by comparing the retrieval 


"and category. identification of High Frequency items by all subjects in 


Experiment 1. This comparison was made by tallying what proportion of 

High items given correct patented identification by all subjects was 

actually retrieved by each subject. (Six out of eight High Frequency 

items on the recognition test were correctly recognized by all subjects.) 

The mean proportion for normal subjects was S85: Chet comparable pro- a nae 
portion for retarded uiiecetie was .28. At test between these proportions 

was highly significant (t (78) = 5.83, p ¢ .001). This evidence strongly 

ye eades thee. diskacinae tens retrieve a greater proportion of 


their stored items than retarded subjects retrieve of theirs. ‘ 


» 
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“Experiment .2 . 
BEDeY SEBE me was designed ‘to teen tedis accessibility. peetere Ba 
| KenGetind by retarded subjects in Experiment’ 1... Although sakotiaeies 
is stored and, therefore, available, it may be stored in an unorganized 
of differently organized fashion by retarded feditaddueis. On the ether 
hand, it may be stored in an Betas SySheMy but not searched and 


retrieved aecouting to that system. More épectfinally: studies of . 


semantic memory have shown that normal adults can more ‘aac verify 


ordinate, Bes A eobeth is an anima) (Collins & Quillian, 1969; 1972;: 


ie Shoben & Rips, 1974). 


BA 


Extrapolating from these data with abeael adults, we reasoned that 
if the semantic memories of retarded. subjects were eavhives in a system 
sien that of normal adults, then giving them more immediate super- 
ordinate, in comparison with age distant superordinate, retrieval cues 
would lead to an increased number of items retrieved. .In addition, this 
Sierease would demonstrate that the accéssibility deficit manifested in 
Experiment 1 was, at least partially, the result of the failure to 
spontaneously use optimal retrieval cues rather than the result of dif- 
ferently organized — since the cues would facilitate retrieval 
-only if they were compatible with the semantic organization. paciog, 

. anu an omnipresent goal of | research in pubenidtion concerns itself 
with the possibility of twavevenent of personae Experiment z was. 


algo det gan to assess whether any facilitation that occurred as a 


result of cuing would continue once the cues were Hic provided. 


9_ ' 
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Method — aa . x 

' - Design. “Three treatment groups a each given three successive 
retrieval phases: Retrieval 1 and Retrieval 3 were thé same fox all 
: groups, whereas Retrieval 2 differed fot. the three groups. Group ISC 

. , 4 

(immediate superordinate cues) subjects received cues during Retrieval 
2 which were closer superordinates ‘than the category. cue from which 
they were retrieving. Group C (control) subjects received only the’ 
category name as a cue. Group ER (arperdnenbee retrieval) subjects 
listened to the experimenter retrieve instances of the category. Group 
ER was considered an additional control for evaluating transfer in 
etctevar 4; te Group ISC subjects peenlened more items than did Group 
C sulijecte in’ Rekrtevar 3 as well as in Retrieval 2, it could be argued 
that they merely remembered some of the "extra" items from Retrieval 2. 
The inclusion of Group ER was designed Eo control for this possibility 


by having the subjects listen to the retrieval of 48 items, this number 


being considered the upper limit that a subject would — In . 
addition, these 48 items were selected so ead each of the subordinate 
pitepories cued in Group ISC was equally represented. “This procedure 
“controlled any additional influences on Group ISC retrieval resulting 
from dip cuing by sgeciete taeeknens of a subcategory as distinct from 
’ cuing by the immediate superordinate itself. : 
Subjects. Sixty-three adolescents, 39 boys and 24 girls, enrolled 
in classes for the adnesile mentally retarded in New York City and New 
Jergey public schools served as subjects in Experiment 2. Twenty-one 


subjects were randomly assigned to each of the three treatment groups. 


The subject characteristics for each of the three .groups are as follows: 


i0 
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Group ISC: Mean CA = 15.9, SD = 1.6 Mean 10 «64.6, Sp = 7.0; 

“Group ER: Mean CA= 16.0, SD = 1.8; Mean IQ = 5,8, SD = 6:4; 7 

Renee Mean CA " 15.9, SD = 1.8; Mean 1Q = 62.0,) sD = 6.7. 
Procedure. Sun IeSts were given instructions and practice as in . 


4 
® “ , 
Pere nne sl and were then required to begin Retrieval 1. Four minutes 


Mes. allowed for SUbJESER to name as many instances $f the category, 
ANIMAL, as they could. Retrieval 2 differed for the three cungh 3 
: roups. Group C subfente cateievel tions just as in Retrievals 1 and 3. 
Ae ISC subjects had 30 ‘sec to retrieve items under each of seven 
i foceutvthnattinte superordinate’cues (farms, woods, birds, owe ee 
water, wees and an edgnth 30 ‘sec period of “other animals." Seven 
dthrevent orders oe presentation ‘for the eight cues ‘were uséd. _. The 
5 orders were determined by assigning each of the seven category cues to 


o 
a different serial position in the nedecuias at: The eighth cue was 


Label 


always "other animals". Three subjects in Group ISC were assigned to 
each of the seven orders . 2 | 

Group ER Pisces Aeneas to the experimenter retrieve 48 pre- 
seein instances of ANIMALS, read aloud at a rate of 5 sec/item 
for a rote time of four minutes. These 48 items consisted of die 
different instances of the eight eee ee used as cues for rane Isc. 
Seven random orders of the items were constructed and three subjects 
assigned to pact Hendon anaes a | 
Results 

Table 2 presents means and SDs. for Treatment Groups st, eich Retrieval 


Phase. An initial 3 (Group ISC, ER, C) x 2:(Retrieval Phase 1,3) x 4 


(Minutes 1,2,3,4). analysis of variance on the number of items retrieved 


il 
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he 


: we A se 
‘i * Beer rar ee main effects for ‘Retrieval Phase (F(1, 60). 9.955. 


2 p < 01): indicating greater retrieval during retrieval phase 3 than 
“i ae _ ' ** Thsert Table 2 about here. 
‘ . I aE eee oe ip 2 
mae sc he ee | : ; 
“ _ during Retrieval, Phase. L and, Minutes (EG, 180) = 382. ths eae .01) 
- ae ie a that fewer items were reigteved from Minute L to Minute 4. 
y -_ ‘ . : 
. “No seher main effects or ; interactions were sipileikeot. © since neither 
Sten the group effect not the Group x Retrieval Phase interaction was signif 


\ / a zicant, heither the Groyp ISC nor the Group ER treatment during Retrieval _ 


2 had an effect on subsequent retrieval. In order to evaluate tthe’ effect 
Ab - 
of presenting cues during Rebeieyat Phasé 2, as jell as to slevity the 


nature of che performante, improvement form Retrifeval Phase i-t@ 3, at 


‘ 


e allditional Groups (ISC vs. C) x Retrieval Phase a, 2. ,3) analysis of 
' variance was performed. This Se did reveal a significant inter- 
/ action between Groups and Retrieval phase. Tented simple effects 


4 


showed cide eRe aia ‘Aix eeeeace occurred only at Retrieval Phase 2 


ay 


(F(2, 80) +13. 94, p € .01), indicating that providing immediate super> 
ordinate retrieval cues did improve performance, but that this improve- 
ment vas not ‘matntain d in Retrieval 3 sree Wie: dies were ‘nb longer 

. a provided By the experimenter, , nig, A . mn 


Discussion : a eS °: 


* b e 


P ‘The data from Experiment 2 indicate that providing tmmediate 


superordinate cues can facilitate retrieval of information from’ semantic 
‘ \ : Le: 
memory. This facilitation suggests that the storage systems of retarded 


3 
e 


*. subjects are, in fact, organized according to these cues, but that the 


subjects do not use these cues to access their storage systems unless 
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the c ‘nally provided as they were in Retrieval ed 2 for : © 2 ° 
RROD ISc. In addition, subjects in Group Te ad Group ER faite . 
‘to “retrievé. an increased number, of. items in. Reviéieval 3as a Fesult of , in 
" the treatinent during Retrieval. 2 “this result ddwoustrates a lack, of © ces a Ay 
‘ 4 “ ' oe , Oty 
transfer despite the similarity of ce short interval between’ retetevad , 
4% “f i ’ 5° * = t 
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phases. . This taney failure’ hag’ been found with Heng types of’ menoty 


tasks, (Bitéky, Evans 4 Gilbert, 19725 Green, 1974) and suggests that 
future, remediation, efforts shoud ‘concentrate on. fechniquést em Sia oa 
iN 
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generalization of" strategies to new naterals,, tasks, ang sith ons; a Va ‘ 
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